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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 24 July 
2008 has been entered. 

Status 

2. In view of a lack of a direct teaching in Wanngard of formation of chlorate in the 
divided electrolytic cell, the rejection grounds based on Wanngard are being withdrawn 
in view of Applicant's amendment to claim requiring formation of chlorate in the divided 
electrolytic cell. However, in view of the teachings of Cook, Jr, one of ordinary skill in 
the art would have expected the divided electrolytic cell of Wanngard to inherently 
produce at least some chlorate ions. See the new rejection grounds below. 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 1-5, 7, 9-11 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cook, Jr. (US 3,897,320) in view of Oda et al (US 4,299,682). 

Cook, Jr. teaches (see abstract, figure and col. 1 , line 52 to col. 2, line 39) a 
process of making alkali metal chlorate including the steps of introducing an electrolyte 



Application/Control Number: 10/608,152 Page 3 

Art Unit: 1795 

solution containing alkali metal chloride into the anode compartment (27) of a divided 
electrolytic cell (11), electrolyzing the electrolyte solution to produce alkali metal 
chlorate in an electrolyzed solution in the anode compartment, forming alkali metal 
hydroxide in the cathode compartment (29), and transferring the electrolyzed solution 
from the anode compartment to a chlorate reactor (35) to react the electrolyzed solution 
further to produce a concentrated alkali metal chlorate electrolyte. 

Thus, Cook, Jr. do not teach using a gas diffusion cathode in the divided 
electrolytic cell and feeding oxygen gas to the gas diffusion cathode. 

Oda et al teach (see abstract, figure 2, col. 1 and col. 4, line 30-col. 6, line 5) that 
in divided electrolytic cells for the electrolytic production of Cl 2 and NaOH, the operating 
voltage of the cell can be reduced by using a gas diffusion cathode, and feeding oxygen 
to the cathode through a gas chamber (9). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used the gas diffusion cathode as taught by Oda et al in the divided electrolysis cell 
taught by Cook, Jr. because of decreased operating voltage which leads to an 
increased current efficiency. 

It is noted that the overall reaction provided by the process cell of Oda et al is 
identical to the reaction provided by the process of Cook, Jr. Both cells react an 
incoming NaCI anolyte and NaOH catholyte to produce CI2 gas at the anode and 
additional NaOH at the cathode. The Cl 2 of Cook, Jr. immediately dissolves into the 
solvent (water) to form HCIO and HCI. Additionally, the membrane of Oda et al would 
have permitted a small amount of the hydroxide ions to cross, similarly to Cook, Jr, 
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resulting in the formation of at least some chlorate ions in the anode chamber. 
Therefore, one of ordinary skill in the art would have had a reasonable expectation of 
successfully substituting the gas diffusion electrode of Oda et al into the cell of Cook, Jr. 

Regarding claim 2, Oda et al teach (as above, figure 2) that the gas diffusion 
electrode divided the cathode compartment into a gas chamber (9) on one side of the 
gas diffusion electrode and an alkali metal hydroxide chamber (7) on the other side 
thereof. An alkali metal solution was introduced to the alkali metal hydroxide chamber 
at 12 and an oxygen containing gas was introduced to the gas chamber at 14. 

Regarding claim 3, Oda et al teach (as above) using a cation selective 
membrane. 

Regarding claim 4, Cook, Jr. teaches (see abstract and col. 3) using a pH of the 
solution of 2-6. 

Regarding claim 5, Cook, Jr. teaches (see col. 3) a chloride concentration of 200- 
320 g/l. 

Regarding claim 7, Cook, Jr. teaches (see col. 3) that the recycled electrolyte 
from the crystallizer (61 ) is not free of chlorate ions and that the chlorate was present at 
an amount smaller than the chloride in the recycled electrolyte which was 50-100 g/L. 
Thus, the recycled electrolyte, ultimately fed into the divided electrolytic cell after 
saturation with sodium chloride would have contained the claimed amount of chlorate 
ions. 

Regarding claim 9, Cook, Jr. does not teach adding any chromate to the 
electrolyte. 
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Regarding claim 10, Cook, Jr teaches (see col. 7, lines 45-48) producing a 
sodium hydroxide concentration of 250-450 g/L. 

Regarding claim 11, Cook, Jr. teaches (see col. 7, lines 17-28) controlling the 
temperature of the electrolyte to be less than 105°C, most preferably in the range of 65 
to 85°C. 

Regarding claim 23, the cell of Oda et al included (see figure 2) a gas diffusion 
electrode (8) which divided the cathode compartment into a gas chamber (9) on one 
side of the gas diffusion electrode and an alkali metal hydroxide chamber (7) on the 
other side between the gas diffusion electrode and the cation selective separator. The 
process of Oda et al included (see Example 1) introducing a weak alkali metal 
hydroxide solution into the alkali metal hydroxide chamber and oxygen containing gas 
into the gas chamber. The cation selective separator was a membrane. Cook, Jr 
teaches (see abstract and col. 3) using a pH of the solution of 2-6. 
5. Claims 1-6, 8, 10-12 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Wanngard (US 5,41 9,81 8) with evidence from Cook, Jr. (US 
3,897,320) in view of Oda et al (US 4,299,682). 

Wanngard teaches (see col. 1, lines 18-37, cols. 3-6) a process for producing 
alkali metal chlorate in a divided electrolytic cell (12) including electrolyzing the anolyte 
electrolyte solution and transferring the electrolyzed solution to a chlorate reactor (4 or 
5). The cell (12) of Wanngard was preferably divided by a cationic selective membrane. 

Wanngard teach that the electrolytic cell (12) is a divided electrolytic cell. In this 
process, the anolyte fed to the cell included NaCI and the catholyte included NaOH. 
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The anolyte was electrolyzed to generate CI2 gas at the anode and the catholyte was 
electrolyzed to generate NaOH at the cathode. The Cl 2 was immediately hydrolyzed 
into HCIO and HCI (Wanngard at col. 3, lines 59-68). The HCIO is then reacted in the 
chlorate reactor to form sodium chlorate (NaCI0 3 ). 

Wanngard fails to teach the production of any chlorate within the divided 
electrolytic cell. However, it was known to one of ordinary skill in the art that any 
hydroxide ions crossing the membrane in a divided electrolytic cell would react with the 
hypochlorite ions (CIO") to cause formation of chlorate ions (CIO" 3 ). Evidence of this 
knowledge can be seen in Cook, Jr. at col. 2, lines 5-26, which states that cation-active 
permselective membranes allow some hydroxyl ions to migrate through from catholyte 
to anolyte. The hydroxyl ions then react in the anolyte to produce chlorate. Thus, in the 
process of Wanngard, at least some chlorate ions were produced in the anode 
compartment of the divided electrolytic cell. 

Thus, Wanngard fails to teach the claimed cell which had a gas diffusion cathode 
and feeding oxygen to the gas diffusion cathode. 

Oda et al teach (see abstract, figure 2, col. 1 and col. 4, line 30-col. 6, line 5) that 
in divided electrolytic cells for the electrolytic production of CI2 and NaOH, the operating 
voltage of the cell can be reduced by using a gas diffusion cathode, and feeding oxygen 
to the cathode through a gas chamber 9. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
used the gas diffusion cathode as taught by Oda et al in the divided electrolysis cell 
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taught by Wanngard because of decreased operating voltage which lead to an 
increased current efficiency. 

It is noted that the overall reaction provided by the process cell of Oda et al is 
identical to the reaction provided by the process of Wanngard. Both cells react an 
incoming NaCI anolyte and NaOH catholyte to produce CI2 gas at the anode and 
additional NaOH at the cathode. The Cl 2 of Wanngard immediately dissolves into the 
solvent (water) to form HCIO and HCI. Additionally, the membranes of Wanngard and 
Oda et al would have permitted a small amount of the hydroxide ions to cross, similarly 
to Cook, Jr, resulting in the formation of at least some chlorate ions in the anode 
chamber. Therefore, one of ordinary skill in the art would have had a reasonable 
expectation of successfully substituting the gas diffusion electrode of Oda et al into the 
cell of Wanngard. 

Regarding claim 2, Oda et al teach (as above, figure 2) that the gas diffusion 
electrode divided the cathode compartment into a gas chamber (9) on one side of the 
gas diffusion electrode and an alkali metal hydroxide chamber (7) on the other side 
thereof. An alkali metal solution was introduced to the alkali metal hydroxide chamber 
at 12 and an oxygen containing gas was introduced to the gas chamber at 14. 

Regarding claim 3, Oda et al teach (as above) using a cation selective 
membrane. 

Regarding claims 4-6 and 11, Wanngard teaches (see col. 6) using a pH of the 
solution of 5.5-6.5, a chloride concentration of 100-140 g/l, a chlorate concentration of 
500-650 g/l and a temperature of 50-1 00°C. 
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Regarding claim 8, Wanngard teaches (see col. 7, lines 5-8) using a minor 
addition of sodium chromate. It would have been obvious to one of ordinary skill in the 
art to have optimized the amount of chromate used. 

Regarding claim 10, Wanngard does not disclose a concentration of sodium 
hydroxide in the catholyte. However, it would have been obvious to one of ordinary skill 
in the art to have optimized the concentration of the hydroxide being produced in the 
electrolyzer in order to achieve proper reaction rate. 

Regarding claim 12, Wanngard teaches feeding both the electrolyzed anolyte 
and the electrolyzed catholyte to the chlorate reactor (4). 

Regarding claim 23, the cell of Oda et al included (see figure 2) a gas diffusion 
electrode (8) which divided the cathode compartment into a gas chamber (9) on one 
side of the gas diffusion electrode and an alkali metal hydroxide chamber (7) on the 
other side between the gas diffusion electrode and the cation selective separator. The 
process of Oda et al included (see Example 1) introducing a weak alkali metal 
hydroxide solution into the alkali metal hydroxide chamber and oxygen containing gas 
into the gas chamber. The cation selective separator was a membrane. Wanngard 
teaches (see cols. 3-4) using a pH of the solution of 5.0-7.5. 

Response to Arguments 
6. Applicant's arguments, see page 6, filed 24 July 2008, with respect to the fact 
that Wanngard does not teach the production of any chlorate ions inside the anode 
chamber have been fully considered and are persuasive. However, as above, new 
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evidence has been found to show that the divided electrolytic cell of Wanngard 
inherently produced at least some chlorate ions in the anode chamber. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Harry D. Wilkins, III whose telephone number is 571- 

272- 1251 . The examiner can normally be reached on M-F 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Susy Tsang-Foster can be reached on 571-272-1293. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

/Harry D Wilkins, III/ 

Primary Examiner, Art Unit 1795 
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